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NAME: ______________________

Mid-Term Exam

Answer any 7 of the following 9 questions.  Each question is worth 6 points.  Please provide all the information that is requested in each question.  It should be possible to do so in just a few sentences.

1. Suppose you discovered a complete fossilized skull from a very early hominin but no other skeletal remains are found.  How might you make a likely determination whether the creature was bipedal?  Briefly explain your rationale.  What do you consider to be the most conclusive evidence that bipedal hominins existed more than 3 million years ago?

The most important feature that could be seen from the skull would be the position of the foramen magnum.  This is an opening in the skull that allows for the spinal cord to connect to the brain and is the site of attachment of the spinal column to the skull.  In species that are bipedal, the foramen magnum is approximately in the center of the base of the skull, the ideal site for balancing the head over the body when the posture is upright (bipedal).  In quadrupedal mammals, the foramen magnum is located at the back of the skull.

Fossilized footprints of two or three individuals were discovered in Africa.  These footprints were made approximately 3.6 million years ago and examination of the footprints showed that the creatures were walking bipedally with a stride similar to modern humans.  (These footprints likely were made by A. afarensis, which is known to have inhabited the area at that time.)

2. Name two characteristics that tend to distinguish members of the genus Australopithecus from members of genus Homo.  How do the two genera differ with respect to these characteristics and what might be the significance of this difference in respect to the behaviors of members of the two genera, respectively?

Australopithecus species had a smaller cranium as compared to Homo species, indicating a smaller brain size in Australopithecus.  This difference is thought to be related to an increased intelligence in Homo, which may be also reflected by evidence of construction of crude stone tools by early Homo.  The ratio of arm length to leg length is greater in Australopithecus as compared to Homo.  This suggests that Australopithecus might have retained significant tree-climbing behavior, where relatively long arms could be used in moving between branches. A third possible distinction to make is that the pelvic skeleton of Homo is further modified in ways that suggest further specialization for bipedalism. 

3. What do the terms “monogamous” and “polygamous” mean?  Are these types of mating systems both found in present day human cultures?  Name a species of non-human primate in which monogamy is the typical mating system. Name a species of non-human primate where polygamy is typical.

Monogamous breeding systems are those where one male reproduces exclusively with one female partner.  In polygamous species, one male may mate with multiple females or in which one female may mate with multiple males.

Gibbons and orangutans are monogamous.  Chimpanzees and gorillas are polygamous, as are many species of monkeys.
4. A major difference between the gracile australopithecines and the robust australopithecines (with robust australopithecines sometimes grouped separately in genus Paranthropus) is related to a difference in the presumed jaw musculature (the muscles themselves are, of course, not preserved).   Describe this difference and how it has been inferred from the fossil remains.   What does the difference in jaw musculature suggest about possible dietary differences between the two groups?

The temporalis muscle functions during chewing (jaw movements).  One end of the muscle attaches on the jaw and the other end attaches on the outer surface of the skull.  The muscle passes through the temporal fossa, which is the opening between the zygomatic arch and the skull.  The zygomatic arch flares out more widely in robust australopithecines (Paranthropus) as compared to the gracile australopithecines.  Presumably this was to allow for a larger temporalis muscle.  The robust australopithecines also have a sagittal crest on top of the skull.  This is thought to have provided increased bone surface for attachment of the large temporalis muscle.  The larger temporalis muscle of the robust forms is thought to have evolved in relation to a diet of hard-to-chew foods---nuts, etc.  The thicker mandibles and teeth of the robust australopithecines also suggest this.

5. In early to mid-1900s, the great apes were classified in one group (the Pongidae) whereas humans (along with fossil species presumed to be our most closely related ancestors) were placed in a separate group, the hominids.  Now, the term hominids is used to denote a group that includes both the great apes and humans.  A separate term, hominins, is used to denote just present day humans and their closest (fossil) ancestors.  Explain why the old system of classification was replaced by the current system; that is, why was it deemed incorrect to place all the great apes in a group that excluded humans?

Recent genetic studies show that chimps and bonobos are genetically more similar to humans (H. sapiens) than they are to the other great apes (gorillas, orangutans).  Therefore, if one is using classification as a means to illustrate evolutionary relationships, it would be inaccurate to place all the great apes in a group that does not include humans.  It is acceptable to have one group (hominids) that includes the great apes AND humans, with a second separate group (hominins) including only humans and the other species on the ‘human’ side of the ancestry that developed after the split with the portion of the ape ancestry that is most directly ancestral to chimps and bonobos.

6. Relationships between parasites and their hosts often provide excellent examples of  coevolution.  Briefly indicate what the term “coevolution” means and how it might apply to a wide range of host/parasite relationships.

The term “coevolution” refers to a situation where two species interact in some way such that each species affects the evolution of the other species; that is, each species exerts selective pressure on the other.  Parasites must adapt to the behaviors and physiologies of their hosts.  Since parasites are generally harmful to their hosts, the hosts are expected to evolve defenses.  Parasites must then continue to evolve mechanisms to avoid these defenses.  Thus, parasites influence the evolution of their hosts and vice versa.

7. Briefly describe the “biological species concept”.  Can this concept be applied directly in the classification of extinct species?  Explain.

The biological species concept indicates that a species is a group of organisms that are capable of interbreeding with each other and producing fertile offspring.  Individuals of a species are generally not capable of breeding successfully with individuals of a different species.

This concept cannot be directly applied to the classification of extinct species, since one cannot test the breeding potentials of fossils.  One can only examine anatomical differences as indicators of likely ability to interbreed.  (If two distinct types of fossils are found and there are no ’intermediates’ that would suggest two separate breeding populations.  If there is any significant amount of interbreeding between two populations, one would expect to find some intermediate forms.)

8. What is meant by the term “adaptive radiation”?  How does this apply to the apparent relation between the extinction of the dinosaurs and the evolutionary history of mammals?

Adaptive radiation refers to the relatively rapid formation of new species with a variety of characteristics as a group of related organisms invades new habitats and adapts to new environmental niches.  Mammals and dinosaurs both appeared first in the fossil record at about the same time---over 200 million years ago.  From that time until about 65 million years ago, mammals were small whereas most dinosaurs were large and evolved very diverse forms.  Approximately 65 million years ago the dinosaurs went extinct relatively suddenly, probably as a result of the collision of an asteroid with the earth.  Shortly after the extinction of the dinosaurs, mammals diversified very dramatically, including many large mammals that took over roles as large predators and as large grazing animals---roles that had formerly been occupied by dinosaur species.

9. Bonobos are the closest living relatives of chimpanzees.  Based on their current geographical distributions, does it seem more likely that these two species split from a common ancestral population by a process of allopatric speciation or by a process of sympatric speciation?  Justify your answer.

Chimpanzees are found only north of the Congo River and bonobos are found to the south of the Congo.  This distribution would support an allopatric speciation process, with the Congo serving as an effective barrier to exchange of genes between two populations of apes and the production of two distinct species. (It remains possible that speciation occurred while two breeding populations were living in the same region without a physical barrier---sympatric speciation.  If so, this would have to have been followed by the movement of some members of one species across the Congo, and elimination of that same species from the region it originally occupied---a much less likely explanation.)

